In order to prepare magnetite NPs modified Massart method was used. 4.95 mL of water (purged with nitrogen) made up to 5 mL with 30% HCl (to prevent oxidation of Fe 2+ ions) was used to dissolve 0.3475 g of FeSO4•7H2O. Afterwards 0.675 g of FeCl3•6H2O was dissolved in 20 mL of water and both solution were mixed together onto magnetic stirrer in ambient conditions. To reach a pH of greater than 10, 10 mL of concentrated ammonia was added dropwise to solution of Fe 2+ and Fe 3+ . At once, a black precipitate of magnetite NPs appeared.
Synthesis of Fe3O4
In order to prepare magnetite NPs modified Massart method was used. 4.95 mL of water (purged with nitrogen) made up to 5 mL with 30% HCl (to prevent oxidation of Fe 2+ ions) was used to dissolve 0.3475 g of FeSO4•7H2O. Afterwards 0.675 g of FeCl3•6H2O was dissolved in 20 mL of water and both solution were mixed together onto magnetic stirrer in ambient conditions. To reach a pH of greater than 10, 10 mL of concentrated ammonia was added dropwise to solution of Fe 2+ and Fe 3+ . At once, a black precipitate of magnetite NPs appeared.
Magnetite precipitate was washed several times with ethanol and water and precipitated again by magnetic separation.
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Synthesis of Fe3O4/SiO2/NH2
50 mg of the previously synthesized magnetite was dispersed in 30 mL of water. As-prepared colloid was mixed with 160 ml of ethanol and 10 ml of concentrated ammonia. Afterwards 0.25 mL of TEOS was added drop by drop to as-prepared colloidal solution. The reaction was performed with continuous magnet stirring, in ambient conditions. After 30 minutes 0.25 mL of APTES and 0.25 mL of TEOS were added. Reaction was conducted 2.5 hours. The product obtained was washed several times with ethanol and water and precipitated again using a strong magnet.
Synthesis of Fe3O4/SiO2/NH2/LnF3
Aqueous solution containing 020 mg of Fe3O4/SiO2/NH2 NPs was made up with water to 85 mL and ultrasonicated. After that 10 mg of PAA was dissolved in 5 mL of water and mixed with aqueous solution of Fe3O4/SiO2/NH2. In order to get Fe3O4/SiO2/NH2/PAA/CeF3: 5 % Tb 3+ NPs aqueous solutions of CeCl3 and Tb(NO3)3 were mixed in appropriate molar ratio, while to receive Fe3O4/SiO2/NH2/PAA/LaF3: 10 % Ce 3+ , 30 % Gd 3+ , 1 % Eu 3+ NPs aqueous solutions of La(NO3)3, CeCl3, Gd(NO3)3 and Eu(NO3)3 (synthesis were carried out to receive 100 mg of LnF3). Subsequently lanthanide salts were added to the core/shell NPs solution. 90 mL of ethanol was added to the system. Afterwards 50 % molar excess of NH4F in 60/60 mL ethanol/water diluents system was added drop by drop to Fe3O4/SiO2/NH2/PAA/Ln 3+ solution to precipitate lanthanide salts on the magnetic core/shell surface. Precipitate was cleaned as described above.
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Determination of the modifier concentration
In order to approximate the concentration of the Fe3O4/SiO2/NH2/LnF3: Tb 3+ in the fibers, several measurements have been performed. It was necessary to measure the magnetization M(B) of the unmodified fibers, modifier NPs in a powder form, and modified fibers separately.
The data obtained for the unmodified fibers and for the modifier NPs were combined as following in equation 1:
Where: is calculated magnetization of modified fibers (based on combining the components), is measured magnetization of unmodified fibers, -measured magnetization of the modifier NPs (in the powder form), -concentration factor. This approach allowed to determine the approximate value of the modifier concentration by fitting the combined data for and to the data obtained for the modified fibers (using the method of least squares). Calculated modifier concentration factor =0.0543→ 5.43 %. 
